Nature's Batik: a computer evolution model of diatom valve morphogenesis.
This paper describes a novel computer simulation that uses evolution to design functioning raphid pennate diatom valves. The model of valve morphogenesis used is based on current theories that highlight the importance of cytoskeletal elements in valve development. An "organic" negative imprint is grown in a grid-based system, using both local and global rules to dictate grid cell states. Silica then diffuses out into all remaining grid cells. This model is shown to generate raphid pennate diatom valves capable of functioning as cell walls. At every stage of development the generated valves are consistent with observations of real diatom valve growth. This model of diatom valve morphogenesis is interestingly similar to the negative technique used by artists in batik painting.